Epidermal growth factor receptor mutation in lung cancer are linked to bronchioloalveolar differentiation.
In lung cancer, an association was made between drastic clinical response to epidermal growth factor receptor (EGFR) inhibitors and the presence of somatic mutations within the tyrosine kinase domain of the EGFR. In some cases, patients with partial response or disease stabilization do not always have EGFR-mutated tumors. To go further in the characterization of the EGF pathway, we screened EGFR, ERBB2, ERBB3, KRAS, BRAF, and PIK3CA for mutations in 2 groups of White patients with nonsmall cell lung cancer (45 cancers from women and 46 cancers from men). Associations between TP53 mutations, clinicopathologic parameters, and EGF pathway molecular alterations were analyzed. All mutations were exclusive and essentially found in EGFR and KRAS. We demonstrated that EGFR mutations were linked to female sex, absence of smoking, late age at diagnosis, and adenocarcinoma (ADC) with bronchioloalveolar (BAC) features. Moreover, in invasive ADC with BAC component, microdissection assays showed that mutations were retrieved in both tumor subtypes suggesting that EGFR mutations appear early in lung carcinogenesis. On the contrary, KRAS mutations correlated with smoking, younger age at diagnosis, and ADC subtype regardless of BAC differentiation. These results suggest the existence of distinct carcinogenesis pathways both leading to disruption of EGF regulation and targeted either by tobacco carcinogens or by unidentified toxic. The identification of BAC features in ADC helps clustering patients that are more likely to fit the EGFR-mutated group.